Objective: To categorise the content and assess the quality and readability of the online information regarding the treatment of oral leukoplakia.
Introduction
'White plaques of questionable risk, having excluded (other) known diseases or disorders that carry no increased risk for cancer' is the WHO definition of a leukoplakia (1) . Leukoplakia is considered a clinical description, broadly categorised as homogeneous or non-homogeneous, with no specific histopathological pattern (2) . These chronic lesions have reported rates of malignant transformation ranging from 0.13% to 36.4% (3) with a weighted average annual oral cancer incidence attributable to leukoplakia of 1.36% (4) . This malignant transformation is more commonly seen in non-homogeneous types of leukoplakia with for example a sevenfold increase reported in a Danish population (5) .
The importance of the locus of control in patients with chronic conditions has been established since the 1950s. Although locus of control has not been explored specifically in patients with oral leukoplakia there have been numerous studies in chronic diseases which highlight the influence of locus of control in the patient's ability to cope with their illness, including diabetes mellitus, breast cancer and laryngeal cancer (6, 7) . In a study by Härkäpää et al the authors found that patients with chronic lower back pain, a high locus of control was associated with successful treatment outcomes. Patients with this high internal locus of control believe that their health related outcomes are linked to their own informed choices and actions (8) . Information provided in a healthcare setting can contribute to these informed choices and actions; however, patients often augment this information by searching for information online themselves. In a study of dental patients by Ni Riordain et al the authors found that over a third of patients presented for dental treatment had researched their dental/oral conditions online (9) . Studies have been conducted regarding the content and quality of the web-based information for patient with oral conditions including oral ulcers, head and neck cancer and even oral leukoplakia (10) (11) (12) . However we could find no study that assessed both the quality and readability of information on oral leukoplakia. Therefore the aims of this study were to categorise the content and assess the quality and readability of the online information regarding the treatment of oral leukoplakia.
Materials and Methods
An online search, using the term 'leukoplakia treatment' was carried out on June 8 th 2015 using the Google search engine without any further refinements after the initial search. The content, quality and readability of the first 100 sites were explored. The list website complied was firstly screened for any duplicate sites or non-operative links. The exclusion criteria applied included scientific articles, book reviews, websites with no contents related to leukoplakia, websites which denial direct access to the content or where membership/subscriptions were requirement and non-english language links.
Based on the categorisation outlined by Ni Riordain and McCreary (11), the remaining websites were grouped based on affiliation (commercial, non-profit organisation, university/medical centre and government), specialisation (exclusively related to leukoplakia, partly related to leukoplakia), content type (medical facts, clinical trials, human interest stories, question and answer) and content presentation (image, video and audio).
The quality of the web information was assessed using the following tools, the DISCERN instrument (13) JAMA benchmarks were used to analyse the quality of each of the website.
The instrument requests that a website should prominently display these core standards including authorship of medical content (authors and contributors, their affiliations and relevant credentials), attribution (list of references and sources of information), disclosure (presence of website ownership, sponsorship, advertising, commercial funding arrangements, conflicts of interest) and currency (dates content posted and updated) (14) .
Health on the Net, founded in 1995, is a Swiss-based non-profit organisation dedicated to guiding both medical professionals and patients or health consumers to the reliable sources of online health and medical information. It accredits websites that abide by the HON code of ethical conduct, which is composed of eight outlined principles including authority, complementarity, privacy, attribution, justifiability, transparency, financial disclosure and advertising policy.
Readability was assessed via the Flesch Reading Ease Score. This system was developed by Rudolph Flesch in the 1940s and based upon a formula that incorporates formula average sentence length and the average number of syllables per word (17) . The higher the score the easier the passage is to read, for example a score of 90-100 approximately equates to the reading age of a 10 year old while a score of 30-49 represents the reading age of university students (18) .
Ethical approval was not necessary for this study.
Results
The search strategy generated 357,000 sites on the Google search engine. Of the first 100 sites, 11 were duplicated links and 5 non-operating links. Of the remaining 84 websites, 21 were links to scientific articles, 13 web pages had no contents specific to oral leukoplakia, 2 web pages with inaccessible due to password requirement and 1 online medical dictionary were further excluded.
A total of 47 websites were included in this study.
Of the 47 websites analysed over half were commercial with no website had content exclusively dedicated to leukoplakia. Almost all websites (93.6%) included medical facts and only 16 websites contained images both clinical photographs and some histopathological images ( Table 1 ). The mean overall rating achieved by included websites using the DISCERN instrument was 2.3 (± 0.7) out of 5, with no any websites yielding the maximum rating and five receiving the minimum overall achievable rating ( Table 2) . With regard to the JAMA benchmarks, the vast majority of examined websites (95.7%) completely fulfilled the disclosure benchmark and less than 50% of included websites met the three remaining criteria. Two websites did not achieve any benchmarks while nine websites fulfilled all four benchmarks (Table 3) 
Discussion
The Internet is increasingly becoming a prevailing source of medical-oriented information and has revolutionized patients' access to healthcare information (19) . In an interview-based study of a population sample across 7 European countries more than 70% of the Internet users went online to seek for health information during the pervious year (20) . Hu et al highlighted that those who sourced online health information were more often patients with long-term conditions who believed they had control over their illness (21) . While increased patient accessibility to health information may appear to be positive, the reliability and quality of the online content remain a pivotal issue for ehealth consumers as the information on the internet is entirely unregulated and has the potential to misguide health (22) . Not only do these websites need to provide the reliable and accurate contents, it is also essential that the content be readable for the target audience. The majority of the websites included in this study (n=26) had readability levels as difficult or very difficult when assessing the content of the text.
In a study of patients with potentially malignant changes on cervical biopsy Hellsten et al found that women who were provided with extensive information during lengthy consultations were still dissatisfied with the amount of information provided (23) . High anxiety levels were also noted in this patient population after the initial diagnosis. Likewise in patients with oral premalignant lesions, Lin et al found high levels of anxiety, which were more prevalent in patient with unmet health information needs (24) . This heightened anxiety in patients will not only have a negative impact on the well being of the patient but anxiety has also been associated with noncompliance with medical treatment, which is of concern for clinicians (25) . This further emphasises the need for reliable and readable online information in patients with oral precancerous lesions including oral leukoplakia.
Limited availability of reliable and readable information has also been found to impede a patient's ability to make decisions about various treatment options presented to them by their healthcare provider (26) . One of the DISCERN questions which yielded the lowest scores in this study was related to the information provided on the risks of treatment. As early as the late 1980s clinicians were encouraging a shift from the unidirectional traditional consultations where clinicians informed patients of the risks and benefits of treatments to an informed decision making process encouraging meaningful dialogue between the clinician and a well informed patient (27) . This informed decision making process is thought to improve communication and trust and hence enhancing the patient-clinician relationship (28) . Without adequate reliable information regarding the risks of the treatment options in oral leukoplakia this improved patient-practitioner relationship cannot flourish.
In a study by Meric et al, assessing the quality of online information regarding breast cancer, the authors found that the 16 websites that met all four of the JAMA benchmarks contained the most accurate health information (29) . It is of concern therefore that in this study only 9 of the websites reviewed achieved all of the JAMA benchmarks, calling into question the accuracy of the information presented in the remaining 38 sites. Further to the questionable accuracy of websites with fewer JAMA benchmarks, commercial sites were also found to have more inaccurate medical statements (29) .
Twenty-five of the websites included in this study were commercial in origin with only 3 of these displaying the HON seal. Again highlighting the uncertain accuracy of the information on the websites reviewed.
In conclusion, based on this study the online health information regarding oral leukoplakia has challenging readability with content of questionable accuracy.
With the high levels of anxiety in patients with oral potentially malignant diseases (30) and those with inadequate health information it is critical for clinicians to direct patients to websites with accurate readable e-information regarding oral leukoplakia. 
